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K Kurihara, K Hanada, et al. Investigation of Fluorodeoxyglucose Positron
Emission Tomography for the Diagnosis of Solid Pseudopapillary Neoplasm of
the Pancreas: A Study Associated With a National Survey of Solid
Pseudopapillary Neoplasms. Pancreas. 2019; 48: 1312-1320.

Abstract

Objectives: To investigate the utility of Fluorodeoxyglucose positron emission
tomography (FDG-PET) for Solid-pseudopapillary neoplasm (SPN) diagnosis.

Methods: The subjects included 53 cases of SPN. We compared the maximum
standardized uptake volume (SUVmax) to those of 25 cases of pancreatic duct
cancer (PDC) and 18 cases of pancreatic neuroendocrine neoplasm (PNEN). In
addition, immunopathological testing for SPN were undertaken with regard to
FDG uptake.

Results: An increase in SUVmax was observed in all tumors with increased
tumor diameter. Among tumors of 20 mm or smaller, the SUVmax of SPN was
significantly higher than those of PDC and PNEN. The results of a pathological
study of FDG uptake in SPN revealed increased glucose transporter protein
type 1 (GLUT1) expression with tumor enlargement. Furthermore, widespread
necrosis along with tumor enlargement and increased hypoxia-inducible factor
(HIF)-1 and vascular endothelial growth factor (VEGF) expression under
hypoxic conditions were observed in the areas of necrosis.

Conclusions: In cases in which high FDG uptake is observed in small
pancreatic tumors, FDG-PET is potentially useful for SPN differentiation. The
factors involved in FDG uptake in SPN include cell density and GLUT1
expression, as well as HIF-1 and VEGF expression in the hypoxic environment

of necrotic areas.
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ORIGINAL ARTICLE

Investigation of Fluorodeoxyglucose Positron Emission
Tomography for the Diagnosis of Solid Pseudopapillary
Neoplasm of the Pancreas

A Study Associated With a National Survey of Solid Pseudopapillary Neoplasms

Keisuke Kurihara, MD.* Keiji Hanada, MD. PhD, 7 Masahiro Serikawa, MD, PhD* Yasutaka Ishii, MD. PhD.*
Tomaofumi Tsuboi, MD, PRD,* Ryota Kawamura, MD, * Tsuvoshi Sekitou, MD, * Shinva Nakarmura, MD.*
Takeshi Mori, MD,* Tetsuro Hirano, MD.* Juri Tkemoto, MD.* and Kamaki Chavama, MD, PhD*

Objectives: This sty aimed to invesipte fhe utility of|
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(FDGG) positron emision iomaogmphy for solid peeudopami Tary anﬂr
(SPN) diagnosis.

Methods: The subjects mchded 53 cases of SPN. We compared the
e mal standard ined uptake volume (SUV max) with those of 25 cases
af pencrestic duct cancer amd 18 cases of pancrestic neursendacrine
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crased tumor dismeter. Amang tumans of 20 mm or smaller, the SUNVmax
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Iypaxic conditions were olsarved in the areas of necrosis.
Condlusions: In cases in which high FIXi upteke is ohserved in small
pancreatic tumarns, FICG positron emmission tamaography 15 potentially useful
fior SPN differentistion. The factors mvolvad m FDG uptake m SPN m.
chule cell density and gluoose tranponter protem expression, as well as
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olid pseudopapillary neoplasm (SPN) in the pzl,ﬁ
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disease. Tl.c e the N. muaul Survey mazlccﬂmﬂ.c typi-
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in small SPNs, the tumors may not have cysts, calcification, or
bileeding. T]::k:fm itisofien clfﬁcLIthclffcm ntiate SPN from
pancreatic duct cancer (PDC).
Fluorodeoxyglucose positron en
PET) is useful for the differential di

mors, high FDG uptale & obs
poried as a marker of maligna
Health Organization ¢ lassifications
ligrant potential, there are many repo
The degree of FDG uptake by tumo pen
tumaor size, 1|h|)|,| nd microvessel density at the
molecular level,” and associations have been reported w ﬂ
gheose rangporter-1 (GLUT 1) related to ghecose metabolisn 5
hypoxis-inducible factor-1 (HIF-1) related to hypoxic environ-
ments, and vascular endothelial growth factor (VEGF) related
to neovascularization, ¥

A National Survey of SPN of the pancreas was conducted by
the IPS; we additionally conducted a study to clarify the utility of
FDG-PET for the diagnosis of SPN, as well as an investigation of
the molecular mechanisms reled to FDG uptke.

Committee

The JPS established a committee (Drs Keiji Hanada, Keiswele
Kurilara, Takao Hoi, Akio Katanuma, Tamito Samki, and Kamo
Hara as endoscopists Drs Masafiumi Nalamura, Wataru Kimura
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TABLE 2. Comparison of SUVmax Between SPHN, PDC,

and PNEN
5PN PDC P PNEN P

Mo, paticnts, n 53 i 18
SUVmax, mean 449 6l 0 4.4 043
SUVmax for cach tumor

dameer, mm

s20 EX] 24 Az 2.6 0z

21-30 46 65 42

=40 5.6 87 94

x2.BEER
X5R & 72 B SPN, EERE(PDC), BEA
fEEE & FDG-PETIC

2 BEE (PNEN)

BT 2SUVmax{B D L Ex

FIGURE 3. Histological findings of case 6. A and B, Neaotic changes were widespread within the tumar, with widespread findings of

also observed. C, Large-saale fallicular degeneration in the intercellular spaces of the area of necrasis, with some cyst formation,

bleeding
and reduced cell demvtyn the areas of neosis.
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FIGURE 2 Histological ofcal Aand B, qmﬁacdsm!medmhy\demny fa-mngsddmd
illary structures. C, Srmllare;ofneu‘nssnmenudcledmetunor included a number of instances.
follicular degeneration of the tumor cdls. D, lnvdvmmdthesunouuﬁgpmammwsobewdnmwnﬁm septum.
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RAGURE 5. Immmmhu\gdﬂl:'l Aand B, Case 1. A, No
area of necrosis. Cand D, Case 6. C, Weak gytoplasmic

5. HIF-136
EE OB RS & ITESEALE
TIHERZETICH

ICHIR L, EILH
T HHIF-1RIBD ER 25307

gytoplasmic staining 'hemidm B, Weak cytoplasmic staining in the
staining in the solid area. D, Strong cytoplasmic staining in the area of necrosis.
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K Kurihara, K Hanada, A Shimizu. Endoscopic Ultrasonography Diagnosis of
Early Pancreatic Cancer. Diagnostics. 2020; 10, 1086.

Abstract

Early diagnosis of pancreatic cancer (PC) can improve patients’ prognosis. We
aimed to investigate the utility of endoscopic ultrasonography (EUS) for the
early diagnosis of PC. This study included 64 patients with PC at an early stage
treated at Onomichi General Hospital between January 2007 and January 2020.
Diagnostic procedures included contrast computed tomography (CT), magnetic
resonance cholangiopancreatography, EUS fine-needle aspiration, and
endoscopic retrograde cholangiopancreatography (ERCP) for pancreatic juice
cytology. The mean age was 71.3 years. In all, 32 patients were stage 0, and 32
were stage |. As for image findings, the main pancreatic duct (MPD) stenosis
was detected in several cases, although CT and MRCP seldom detected
tumors. EUS had a high detection rate for stage 0 tumor lesions. The median
observation period was 3.9 years. In cases with stage 0, the 1 year and 5 year
survival rates were 100% and 78.9%, respectively. In cases with stage |, the 1
year and 5 year survival rates were 96.4% and 66.7%, respectively. EUS has the
highest sensitivity among all imaging modalities for detecting small pancreatic
tumors. Cases with MPD dilation or stenosis, especially with tumors that
cannot be identified on CT and MRI, should have EUS performed. In some
cases, EUS was not able to detect any tumor lesions, and ERCP-based

pancreatic juice cytology should be useful for pathological diagnosis.

I .- . .
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;

Artide
Endoscopic Ultrasonography Diagnosis of Early
Pancreatic Cancer t

Keisuke Kurihara *, Keiji Hanada and Akinori Shimizu
Department of Gastroenterolegy Onomichi General Hospital, 1-10-23, Hirahara, Onomichi 722-8508, [apan;
kirajpbd@nifty.com (K H.); ashimiru313@gmail.com (AS)
* Cormespondence: k kurihara@onomichi-gh jp; Tel: +81-848-22-8111; Fax +81-548-23-3714
+ This study was approved by the ethics commitiees of Onomichi General Hospital {OTH-202043).
Reaeived: 8 Nivember 2020; Acepted: 10 December 2000; Poblished: 14 December 2020 Checktor
Abstract Early diagnosis of pancreatic cancer (PC) can improve patients' progrosis. We aimed to
investigate the utility of endescopic ulirasonography (EUS) for the early diagnesis of PC. This study
included &4 patients with PC at an early stage tmeated at Onemichi General Hospital betwesn
January 2007 and January 2020. Diagnostic procedures included contrast computed tomography
(CT), magnetic resonance cholangiopancreatography, EUS fine-needle aspiration, and endoscopic
netrograde cholangiopancreatography (ERCF) for pancreatic juice cytology. The mean apge was
71L3 years. In all, 32 patients were stage 0, and 32 were stage L As for image findings, the main
‘pancreatic duct (MPD) stenesis was detected in several cases, although CT and MECP seldomn detected
tumors. EUS had a high detection rate for stage 0 tumor kesions. The median cbservation period was
3.9 years. In cases with stage 0, the 1 year and 5 year survival rates wene 100%
In cases with stage [, the 1 year and 5 year survival rates were 96.47% and 66.7% T
the highest sensitiv ity among all imaging medalities for detecting small pancreatic lumoers. Cases with
MPD dilation or stenosis, espedally with tumers that cannot be identified on CT and MRL should have
EUS performed. In some cases, EUS was not able to detect any tumor kesions, and ERCP-based
pancreatic fuice cytology should be useful for pathological diagnosis.

Keywords: endoscopic ultrasonography; pancreatic cancer; early diagnosis

1. Introduction

According o the Vital Statistics of Japan reported by the Ministry of Health, Labor, and Welfane [1])
40,981 patients were diagnosed with pancreatic cancer (FC) @

7, and the numbet is increasing
yearly. I 2013, 35,390 patients died of PC, and the mortality rate was 207 per 100,000 men and 27 .4 per
100,000 women. PC has the fourth highest mortality rate of all cancers in Japan, and the 5year survival
rate is » The poor prognosis is attributed to the difficulty in diagnosing PC at an early stage; it is
usually diagnosed at an advanced stage [2,3]. However, when PC is diagnosed at an early stage, it has
a good prognesis. According toe an analysis from the Japan Pancreatic Cancer Registry, the 5 year
survival rates of patients with Union for International Cancer Control (UICC) stage LA and stage 0 wene
BEAN, i

\‘\L develc s].v.d an iniiative for the early detection of PC, which involved collaberation between
PC specialists from medical centers and general practitioners [5]. The specialists used endoscopic
ultrascnography (EUS) in addition to contrast computed tomography (CT) and magnetic resonance
imaging (MRI). = an ultrasound technique in which the tip of the endoscope is equipped with a
high-frequency transducer. EUS has a high resolution, and there are many reports of its high sensitivity
for detecting, PC. In this study, we aimed to investigate the clinical features of early-stage PC and the
utility of EUS for diaghosing early-stage PC.

Déagmostics 2000, 10, 1068; dat 103330 diagnestics] (121088 wwwmdploomjounalidiagnostics
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Table 1. Risk factors for pancreatic cancer.

Family history
Pancreatic cancer

Hereditary pancreatic cancer syndrome

Accompanying diseases
Diabetes mellitus
Obesity

Chronic pancreatitis
Hereditary pancreatitis

Intraductal papillary mucinous neoplasm

Pancreatic cyst
Habits

Tobacco use
Heavy drinking

Clinical Findings (US findings, tumor pancreatitis,
elevation of pancreatic enzyme, risk factors)

}

[regular MPD stenasis
[Yilation of branch of PIY
Pancreatic cyst

EUS, MRCF, CT
in medical centers

Tumor

FRCP (ENFI)) | e | FUIS-FINA
1 ]

v
Diagnosis of P'C

-~

L

Follow-up

b

AN

Treatment EUS, MRCPE, CT

Medical Centers

Blood tests, Us

Fracticing Doctors

®LEE) R IHRT EERDIICBII2RA ST —

Table 2. The clinical characteristics of stage 0 and stage 1 PC.

| Pancreas cancer suspected: 18507 cases |

~

CT: 8576 cases | de— NRCTP: 7492 cases

\/

ELIS: 4037 cases

ERCP: 780 cases | s— | ELIS-FNA: 633 cases

\/

Pancreatic cancer: 610 cases

|

| Underwent surgery:290cases |

[ Stage 0: 32 cases
Stage I: 32 cases

Figure 2. The flow of patient information. ENPD: endoscopic nasopancreatic drainage,

ERCP: endoscopic metrograde cholangiopancreatography, EUS: endoscopic ultrasonography,
FNA: fine-needle aspiration, MRCF: magnetic resonance cholangiopancreatography.

2. MR B B RBREBH O O —F v —

(@) (b)

Figure 3. EUS imaging findings of stage 0 PC. Ten cases of stage 0 PC had hypoechoic lesions around
MPD stenosis. Six cases showed a well circumscribed hypoechoic lesion (a). The other four cases

All Cases (n = 64) Stage 0 {n = 32) Stage I (n = 32)
Sex (male/female) 33/31 19/13 14/18
Age, mean (range) 71.3 (38-87) 71.3 (52-87) 71.8 (39-84)
Observation period (year), 3.9 (0.5-12.7) 42(17-12.7) 34 (0.5-10.7)
median (range)
Location, head/body/tail, n 25(32/7 11/16&/5 14/16/2
1 year survival rate (%) 100 96.4
5 year survival rate (%) 789 667
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showed a pale hypoechoic lesion with a relatively circumscribed lesion (b).
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